- 582 - o ] P E 2 A 24k 2020 4FE 5 H 45 40 3555 5 1 CJITWM, May 2020, Vol. 40, No.5

- bR -
H

8 IR X oz M4 M R ARG/ NLRP6 25 H
FHIR IR AE IR 1235 1Y 52

VTR S S - S A

WE HE R FEmEF ks £ (UC) R #AE) Z NLRP6 & & & A8 % X & B F A= & 55
% 3% @ Claudin-2.Claudin-5 #%v, /3% 60 R C57BL/6 MM ) KM A FT GM FBAM £V
R K P HAETHA, hEaus, AADNRETHR SRR, RASESEAMR, KA 2.5% H
RABFLER 4 (DSS) A48 K 1 Bl UC BHERA K T &M Z P45 5 FRE 8.125,16.250,
32.500 g/(kg + d) A ML BTHEE , £V R A DNRTEVERERER = QR 204 T 40 F AR
AR RER BT TR IEDRG— AL ARE BEMIRA S oL, 347 DAl 5,2 F D R A
DEFHER AR ERIVARETS MNEDREMKE, HE £ ENRLE MR EE IL; Western Blot &4
M 2& 1 NLRP6 | X & 2R 4+ 5 1 ¥ B 2 B2 & @ ( Caspase-1) | & % % 3% & (Claudin-2) . Claudin-5 % ik
K-FELISA &4 ml fo ik & 4w o/ %-18 (IL-18) . IL-1B 4 & ; Real-time PCR i # | % % NLPR6,
caspase-1,Claudin-2 Claudin-5 mRNA & & K-, R Lz guaiks, #4220 & DAl 45 7t 5
(P<0.01) , Mm% B %42 (P<0.01) ; % #5855 22 2 47 = % ; NLRP6, Claudin-5 % & 4 ik B4% ( P<0.05) ,
Caspase-1.Claudin-2 & & & iA 3% ( P<0. 05,P<0.01) ; e+ £ 52 B F IL-1B 4238 2 ( P<0.05) ;NLRP6
Claudin-5 mRNA %k 4% ( P<0.01) ,Caspase-1.Claudin-2 mRNA % ik 3% e ( P<0.05, P<0.01), HAEA
SAbEE IV avkin b B P 40 DAl 3R 4 4K (P<0.01) , 2 MK E 3K (P<0.01) Ja ik Lk & b 7%
¥ 2540 NLRP6.Claudin-5 %& & &k L ( P<0.05) , &4 J7 #A Caspase-1 & & kL, v (P<0.05) , £ V¥%
R HAE P4 Claudin-2 & & R KRV (P<0.01) ; £ VRl BAK PR Z P a0 IL-18 &%
1&(P<0.05, P<0.01), % #4ivk20 & #% F 2541 NLRP6 mRNA %.i& Eif ( P<0.01, P<0.05), %4 77 4
Caspase-1 mRNA & Tifl( P<0.05) , % &m0 % F & 24 Claudin-2 mRNA £ T, ¥ & fl 24
Claudin-5 mRNA &i& Eif( P<0.05), %t FMHALiR 5424585 NLRP6 & & AAa% S E BT K H k4
B8 Rk KT AT BB M A KRR | G R RE IR A
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ABSTRACT Objective To observe the effect of Qingchang Huashi Recipe (QCHSR) on the expres-
sions of Nodlike receptor pyrin domain6 (NLRP6) and related inflammatory factors, and tight junction pro-
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tein Claudin-2 and Claudin-5 in ulcerative colitis (UC) mice with dampness heat syndrome (DHS).
Methods Sixty male C57BL/6 mice were randomly divided into control group, model group, Western
medicine group (WM, Mesalazine solution, 0. 1675 g/kg per day), low, medium, and high dose QCHSR
group (8.125, 16. 250, 32. 500 g/kg per day), 10 mice in each group. Except for the control group, mice
in the remaining groups were fed with distilled water containing 2. 5% Dextran Sodium Sulfate for 1 week,
and high fat high sugar forage in high temperature and high humidity environmental to establish UC mice
with DHS model. All medication lasted for 7 days after modeling. Corresponding medication was respec-
tively administered to each treatment group by gastrogavage. Equal volume of normal saline was adminis-
tered to mice in the control group and the model group respectively. The general conditions, body weight,
fecal traits, occult blood, and disease activity index (DAIl) score, the dejection amounts and weights in
every hour were recorded respectively. The length of colon was measured. After sampling pathological
changes of colons were observed by HE staining. Western Blot was used to detect the expression levels
NLRP6, Caspase-1, Claudin-2 and Claudin-5 protein in colon tissue of mice. ELISA kit was used to detect
the serum levels of interleukin-18 (IL-1B8) and IL-18. The expressions of the genes of NLPR6, Caspase-1,
Claudin-2 and Claudin-5 in the colon were detected by real-time PCR. Results Compared with the control
group, DAl score increased ( P<0. 01)and colonic length was shortened in the model group (P<0.01). The
pathological damage of colonic mucosa were severe. The expressions of NLRP6 and Claudin-5 were down-
regulated ( P<0.05), the expressions of Caspase-1 and Claudin-2 were up-regulated ( P<0.05, P<0.01).
Serum IL-1B8 concentration increased ( P<0.05). Expressions of NLRP6 and claudin-5 mRNA decreased
(P<0.01), the expressions of Caspase-1 and Claudin-2 mRNA increased ( P<0.05, P<0.01). Compared
with the model group, DAI score decreased ( P<0.01), colonic length elongated ( P<0.01), and pathologi-
cal conditions were improved in the WM group and the medium dose QCHSR group. Expression of NLRP6
and Claudin-5 were up-regulated in the medium dose QCHSR group ( P<0. 05). The expression of Caspase-
1 was down-regulated in each treated group ( P<0. 05). The expression of Claudin-2 was down-regulated in
the WM group, and medium/high dose QCHSR group ( P<0.01). The serum IL-13 concentration decreased
in the WM group, and medium/low dose QCHSR group ( P<0.05, P<0.01). The expression of NLRP6 mR-
NA was up-regulated in the WM group, and high dose QCHSR group ( P<0.01, P<0.05). The expression
of Caspase-1 decreased in each medicated group ( P<0.05). The expression of Claudin-2 mRNA was
down-regulated in the WM group, and medium/low dose QCHSR group ( P<0. 05). The expression of Clau-
din-5 was up-regulated in the medium/high dose QCHSR group ( P<0.05). Conclusion QCHSR regulated
expressions of NLRP6 and related inflammatory factors, and tight junction protein Claudin-2 and Claudin-
5, thus attenuating intestinal inflammatory reactions and relieving intestinal mucosal injury.

KEYWORDS ulcerative colitis; Qingchang Huashi Recipe; Nodlike receptor pyrin domain6; interleu-
kin-18; IL-18
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Caspase-1) FlI{%5 CARD 5 #4 35 i) I T AH 5 Uk A 2
1 (apoptosis associated speck-like protein con-
taining CARD, ASC) it N 3 PYD 25 #4380 i 25 11 -
HEEEHAE A AN Z REAZEY, I NLRP6
25E/MAE (NLRP6 inflammasome) , 2 5 43 4iE 2 v
RENE , AR Bk B 2 I 58 3R B, RAE/IMA 5 1
EAHSCHRA BBV R . Levy M 45 LA IER
AR T NLRPE S8 /IMA5 S 4k
N pE e E SRS, Yin J 2 & B NLPR6 /)N
PRRECRY A 1 K 4hHfL . Opipari A %0 SILER% &
RS IE/MATE N 18 A b R AERE ], EN IRk
P2 245 7 R 1 5 0 SAE/IMAS Y 238 ok R AR TR
J7/NER UC RIFERTT® . T8I & ik R AR e T
RXNGERAT 2517 A BN B, AT T PRI 0 1M A 25 1
Thee, V&L, B E R +— 17 B SR H
KEEA Zrbuls BEHL X IR RS HEBF TSR, 1697 UC
g CIETAN

PRI AR S35 5 FH v M v R ) S M ol PR e
PR BT AN, 1755/ B PAIE A5 , 76 SR A 1R
(dextran sulfate sodium salt,DSS) %%/ 4k %
AL IRERTE A AR 7 X/ B NLRPS B AH 6 48 4 P
FRIBAKF-RY 00, TEAR N 25 A 475 NLRP6 K3k 7K
- B 4 B8 1 Claudin-2 . Claudin-5 ik 4E
F T HIR IR EiGYY UC B HIESR AL R4

B 7%

1 % SPF %% C57BL/6 Mt/ 60 H 1k
#20~22 g, i 6 ~8 Jil, W 17 b 5% 438 A 42 52 56 5
YIH AR A BR 2 Al 7 B2 438w, s A A IES . SYXX8
(#5)2017-0069, T 5§ 5t B2 KF sl ¥y 52 56 b
YA IR 23~27 °C , FHXHEE 40% ~60% , %
PSE KR LT B HOGIR10~12 h & M g 1 8, 3l
YISm0 T AT A T B 2 K2 s Y S AR B AR |

2 2y 5ikn EAR T (B 3 g WA
10 g ST 6 g K HAT 15 g LEHIM 15 g %5) 2y
HITIE TR B2 b R BGE LI 77 259, Jin 10 57K
WL 1 h SR 2 K, A PR ZG, VR4 , il 55 ik
FEAR R 2.2.1.1.,0.55 g/mL #3438 5 K BT,
DSS ( =% MP Biomedicals 2 &, fit 5.
0216011050) ; & Vb 22 e Ay (1165 % 1 kil 245 4
FRNF] BAS 500 mg/as it . H20143162) , AfF & 5 i
il i 10,84 mg/mL HiREW ., VR IL-18 . IL-18 fiffHx
G RE B ARG I3 70 & (TR AR 4 28 =1 4t 540 5]
J3: A201B81053 , A21880814 ) ; % 47t il NLRP6 ( £ [

Merck Millipore 72\ &, it 5. 3046768 ) . ft HiL F
caspase-1 ( f& Merck Millipore 2% &, #t %
3141396) . fiudi i Claudin-2( £ [# CellSignaling 2%
"), #5.48120) i Fl Claudin-5 i (& Merck
Millipore 2\ ], fit 5. 2933202 ) ; Trizol TMReagent
RNA 2 B 7 (3% Invitrogen A ], it 5.
15596026 ) ; HiScript I QRT SuperMix for Qpcr,
AceQ Universal , SYBR qPCR Master Mix ( 3¢
Vazyme /A ], #1543 514 . Q711-02,R223-01) ; PCR
1% (F§ 5U Invitrogen A F]), %6 E & PCR Y,
7500fast ( 3= ABI /A F]) ; PCR 4741, 2720 #I( 3E[H
ABI A #]) ;Mini-Trans Cell ki PowerPac Basic
H KX (£ E Bio-Rad /A +]) ; CHEMIDOC XRS + #¢
JERZAL (HA Bio-Rad /A ] ; B8 W45 IX51, H
A Olympus 72 #l 5 ¥ 1 2 0 HL 5804R (7[5 Eppen-
dorf A F]) s HAKIEVKAE ,MDF-38( H A =1AH]) .

3 43 UC i PR UEAE AU Y i) 25 ST iy i
60 H/NRBHL T s 2 BERIZE | SEvbhigR 4 I
A PRl 2 m R E T B 10 B
KRR DSS B A I B INIA5 2 A S /N R
UC R HGEALALT, (1) TR IGIE /N R B 7 75 - 45 T/
SUET R IR TRRE, H B 51 200 g/L B K, B rE
/NERUVELFIRE 35 °C L, 85% , [k HEF2:8 h, Ll I
ERRFEL A, (2) UC /NRIEREITIE B IR/ B
BRI IS, T/NERH B B ZE K BLE 1 2. 5%
DSS ¥, 2 7 X, il % UC /NRBEARL, £ 24/
TR G5 2 ReG THN 25 YE S, RR 1 IR,
HELT K, WPRAR R EE G E TP A A T
EHAIR K AL 4K 8. 125 g/kg T H S T R
FIE A 12, hoRl b A g R oh R
16. 250 g/kg , A TN ERGH &=, w2y 4
258 M EE R 32. 500 g/kg , A7 24 F R & RIS
FVDPIRL 25 2570 1 8K 0. 1675 g/kg., 25 FHALHI
BRI AR AR A A B ER K ME S . 4525 7 R)m, Ak
1N PP u N L A S e S A 34 I B i
A 4 HU/NR PO R AT,

4 HOb B U BRI R Bk B, 50,
W I E IR , -80 CORAF, & . &IFF/INERUIE B 2
TR BUHATTT E 2 cm ZE MR EESE .,
RN HTF , A K e R EY ., ¥ —
BRI 10% H8 /K ARG vt b [ 25 H L, R T s
BOR A AR A, BT -80 CIRAF
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RMEL/IN BB B K PR | PR I 2300 55 — 01 OO0,
s /N BUEE /NS Y HE IR 2 B SO 2 A
SR/ AR AR O | B KA W I 1 O, KR
VR I 0, SR T 408 006 FFY 2 g ARG 8 2R AT /0N R e
15 8% (disease activity index, DAI) ¥4, P4
PRUELER 1, 2320450 Ja BUbE IF ) I 3 4% 2 /D RO 485
7R
&1 DAt

Woar(sr) EETRER(%)  KREMER CNRFERITA
0 & IEH L (-)
1 1~5 FA TR (+)
2 6~10 VRIfIL(++)
3 11~15 T f TR (+++)
4 >15 PRI HR il 58

A SV DAL Y 3 0P 43 19 F- 4 fi

5.2 Z5wE Yl s Kb/ INRUE  BEEUDNER
ST 2 W [ E R A S U) )R
4 ~5 um ATH M HE e SEEE s,

5.3  Western Blot i il 45 i 41 21 NLRP6,
caspase-1.Claudin-2 Claudin-5 #iA/KF B4 A
A 100 mg , BYRE 5 INAR W50 0 22 78 53 %41 ; BCA
DT AR o A R UK (VAR R
80 V, MIZ 4> B EIHE R 120V, 457 B %8 RS H psf B 42
k) s HLEE fH3% 200 mA ,60 min ; PVDF JEE T 5% Jiit

SU AT, 2 IR B 60 min; TBST WG & T —
PR 4 CIEE 7., K H,TBST 10 min ¥ 3 X
BT PB4 CEIRFE 1 h; TBST 10 min ¥
3, W, R ECL Wik T &N M &t o0 #r

5.4 ELISA LK/ BRI IL-1B ., IL-18 Fik
K EAgF R ELISA 370 Grise B A5 2047 I o . Ak
WO BB, BRI IR T EIRFE 1.5 h, 10
W, BEALINA 100 plL BEFE R E R () TBM, %
Tk 30 min, ARFLANA 100 pb 2R, 785018
AR BI A8 Sy B T AR (X 450 nm il
570 nm Ab 17 WP K KW, A fE OD fH =
OD 450nm —OD 570 m » 25 il B #E il £k 5 31 55 45 Kl

PN =N
i E o

5.5 SEEFZEGE B PCR (SYBR Juklyk) 6 il

NLRP6 .caspase-1.Claudin-2 Claudin-5 mRNA % ik
KF-

551 s5l¥ixit 5I¥F5 =M Gene Bank
BAE e B P 51, 5149 M T invitrogen A RIS
M. 51975, W3k 2,

5.5.2 2 RNA #2H W% % Real-time PCR
BGE /DRSS I 4, 29 100 mg,1 mL Trizol 754344
ff , AT HEIE , N BEDINE, 75% L BEVEK G, BT
20 uL DEPC L7k, -80 CH-AF, T 4Nt
FETFRG I AT HE RNA YR BE A AR A ol Asgo HLIATE
1.8 ~2.0 IHte, el S & Ui RNA
SRR L S % cDNA, |2 &2k 50 °C, 15 min;
85 C,5s. L cDNA SHBIRRY H4 H 3L H | AR R
MAAFR N 20 pL (SYBR Premix Ex Taq(2x) 10.0
pl, F o144 0.4 uL,DNA #ikk 1 pL, DEPC 7k
8.2 pL . Jh &M AR (95 °C L 30 s, fEEF 1 %) ;
YA (95 °C,10 5,60 °C,30 s) , ¥ 40 1K ; mlfi#
1264347 .95 °C ,15 5360 °C,60 5;95 °C,15 s, FHFF 1
K. 514 Invitrogen A wlG W, % H TR TS g1 PK
JEWLF 2, KA 27 k%t qPCR 45 Stk A7 5045 4
Br, i1 ACt=Ct HI9JH -Ct WS 3L AACt =
ACt 252541 —ACt XTHEAL; 4 mRNA #Xf Kb =
278 Hdr s P B R BR(E S R 1,

6 Siiter)iik RA SPSS 21.0 #f4b B, 52
YRR X 28 2, JoXt 45 4l B0 P AT IE S VARG 56 7007
EFFEHT , AT A IR ARG I P4 fa) Hede SR ¢
K , A AP E B WATAE S B BRI
P<0.05 Jy 2= A g it E L.

& =R

1 A4/ —

1.1 BERVA VR AIE R B S A AR J R 5 0Rn
WA E R (£ 3) BRI /N PUvE A sl g
6 IARERE KA R R ER D fF AR IR R I,
PORBPGEBL RIS BN L), 525 Al i, B 4 /N
FUARTE T FE(P<0. 05) , W 2 b £50RN i 2% 7 1 Y 38 hin
(P<0.01),

®2 51F
ElL7| L5 TS FIYKEE (bp)
B-actin 5'-ACGGCCAGGTCATCACTATT-3' 5'-CTTCTGCATCCTGTCAGCAA-3’ 20
NLRP6 5'-GCAGAAATACGCGGCTTC-3’ 5'-AGTGCAAACAGCGTCTCGT-3" 20
Caspase-1 5'-GATGGCACATTTCCAGGACT-3’ 5/-GAGGGCAAGACGTGTACGA-3’ 20
claudin-2 5'-CAAAGCCAAGAGTGAGTTCAA-3’ 5'-TCATTCTACCCTCAGCAGCA-3’ 20
claudin-5 5'-CCTTCCTGGACCACAACATC-3’ 5’-CGCCAGCACAGATTCATACA-3’ 20
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R3 WAUPRUAE JRIOREANRIEE R AL (Xzs)

dl n fRkE(g) 5 h IEISREC (B 5 hiRAEE R (mg)
ZEH 10 26.60+1.09  11.20+3.12 106. 74+44. 82
B 10 25.34+0.92°  21.00+3.94*"  169.50+38.30 "

5 HAE, © P<0.05, * * P<0.01

1.2 UCWIEM =HA/NRBOIER ,KEIE
TR RE R 2. 5% DSS J5 /s U LA IR L0, A5
G SEVPRIRA AR DRI ILE | B A RS A

2 KA/ DAl TEGS K 25 I KR A (K 4)
52z 4Lt AL /N B DAL ¥4 T ( P<0.01)
SE K SR (P<0.01) , SEIRIA] Hede, Vb hi
A R 254 DAL SRR (P<0.01) , 25 K
B (P<0.01)

F4 KA/ DAITE R KELE  (X<s)

2 5] n DAI #F43(43) S5 (em)
(S| 6 0.00=0. 00 9.62+0.39
Hi A 10 3.33+0.87" 6.51+0.79"
ERUETL S 6 0.72+0.68% 9.06+0.62%
MR b rh 2 10 2.90+1. 21 6.35+0.49
il rh 2y 10 0.67+0.92% 7.82+0.93%
P R 2l 6 3.56+0. 34 6.70+0.64

525 A, © P<0.01; SR Ak, © P<0. 01

3 HKUU/INRES AL S0 PR AR R He g (B 1)
25 AL G5 I 45 F S BV T, L BRURS 25 4 S 4K MOtk 40 i
A LRI ; WY 2 R ION SR WL AR I 1S B I
B G R 2 A S AR A E g, B RE | T
Pl AR A BT

4 FAH/NEUMTE IL-18 A1 IL-18 Fik Mg (F
5) Sz P4l tei, BRI/ R IL-18 &
(P<0.05), SR LI, JE VD hi gl KA 7
r 2/ NRRILYE IL-18 7 &R IR ( P<0. 05, P<0.01),
FA/NRULT IL-18 & & i 22 R BG5S (P>
0.05),

5 £ 4/ Bl NLRP6, Caspase-1. Claudin-2
Claudin-5 FEH KRB K (B 2,% 6) HS=HALK
i, B 240 NLRP6 , Claudin-5 7 14 3¢ ik F& % ( P<
0.05), Caspase-1, Claudin-2 & 1 £ & JH & (P<
0.05, P<0.01), SAEAI4] thiw, op il &= 25 4
NLRP6 & [4 # ik T} i ( P<0.05) , SV hi e 4 KA
th B FIE h 2 4 Caspase-1 & & K&K ( P<
0.05) , Eibhid] Kb | w2541 Claudin-2 &
R IR (P<0.01) , iRl EA125 4] Claudin-5 2 [
FikTHE (P<0.05)

VE:A h%8 (4B R C Vb RIELL ;D SRR ke
254 E R 2 L F R 2 4 B 2[R Sk TS
7 T B3 1

B1 H4/NREMALHRBIE  (HE,x200)

x5 FKAH/PNEIMTE IL-18 IL-18 Fik i
(pg/mL, xxs)

2H 5] n IL-1B IL-18
=H 6 2.64+1.50 22.35+16. 41
sl 6 5.63+2.39° 11.80+4.65
EUZ A 6 2.06+0.69% 32.46+27.97
Al 2y 6 1.51+0. 5244 24.39+35. 04
HhFl 2y 6 2.21+0.98%% 67.93+26.44
w2y 6 5.03+2.60 206.40+14. 99

TE A A AR, P<0. 05; 54 H, 4 P<0. 05,44 P<0. 01

NLRP6|=.--..._!=| 99 kD

Caspase-1 | s st w w=| 45 kD

Caspase-1[___ W - | 20 kD

Claudin-2 [ % = | 20kD

S @ 17 kKD

B-actin [ e W s s wew| 43 kD
A B CDE F

Claudin-5 [se W=

.45 kD 1) Caspase-1 45 J i M ) Caspase-1 fifi Jit,
20 kD 1y Caspase-1 95 Ul &I f& H A7 1% ¥k & & # 1 11 19
Caspase-1
2 £¢ NLRP6 Caspase-1.Claudin-2;
Claudin-5 & [ HL 7k &l
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#*6 £ 4/ NLRP6 Caspase-1.Claudin-2. Claudin-5 FHEIA LK (X+s)

20 5 n NLRP6/B-actin Caspase-1/g-actin Claudin-2/B-actin Claudin-5/B-actin
Z=H 3 0.83+0.20 0.07+0.03 0.28+0.18 3.59+1.16
i 3 0.44+0.13" 1.57+0.49" 1.23+0.04* " 0.34+0.24 "
ESUZETLS 3 1.62+1.89 0.11+0.04% 0.16+0.074% 5.41+£3.73
Al 2y 3 0.99+0.72 0.54+0.35% 0.29+0.41 0.83+0.24
i 2 3 1.16+0.39% 0.17+0.17% 0.29+0. 1244 2.81+1.03%
e ] 3 1.38+1.38 0.08+0.06% 0.26=+0.15%4 3.98+3.15

T HaHALE, T P<0.05, * * P<0.01; SHRLL AL, 4 P<0.05, 4% P<0.01

KT HHNRLEHHL NLRP6 Caspase-1.Claudin-2 Claudin-5 mRNA #XF 25K FE L (xxs)

20 5 n NLRP6 caspase-1 Claudin-2 Claudin-5
A 3 0.87+0.17 0.82+0. 12 1.02+0.25 0.90+0. 13
R 3 0.22+0.079* * 78.69+8.63" 29.08+9.58 " * 0.15£0.07 " *
ESUEIS 3 4.68+0.45%% 0.71+0.21% 3.83+2.17% 0.23x0.09
2y 3 0.29=0. 11 4.29+1.69% 15.85+4. 20 0.15+0. 11

H e 2 3 6.75+2. 52 0.64x0.10% 2.69+1.27% 0.63£0.01%
e 2 3 11.81+1.95% 0.12+0.01% 4.77+0.80"° 0.83+0.20%
T 52 AEILE, * P<0.05, * * P<0.01; SH#I4 [LEE, © P<0. 05,24 P<0. 01

6 4/ 45 40 41 NLRP6 , Caspase-1,
Claudin-2 . Claudin-5 mRNA HXF £ ik K 5 (#
7)) 5o 4l R, B 40 NLRP6, Claudin-5
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